4 provision stipulated on paper was not always implemented in practice. As Holmes pointed out, John Lilburne's regiment lacked a surgeon throughout the Eastern Association's northern campaigns in 1644. 17 In mitigation, efforts were made to cover for absences. Roger Dixon (surgeon to Henry Bulstrode's regiment in the earl of Essex's army) cared for Thomas
Tyrell's regiment until Tyrell got a new surgeon and one John Stanley cared for Sir John
Meyrick's regiment until John Woodward arrived to take up his appointment. 18 Parliament also copied the novel concept introduced by the Dutch of paying their troops all year round, not just during the campaigning season. 19 Interestingly, the remuneration of parliamentarian physicians and apothecaries compares advantageously to their Dutch counterparts. Physicians in the Netherlands received 600 guilders a year, which roughly equated to £100. 20 At the start of the war, the two physicians in Essex's army, Richard Gardiner and Edward Odling, were allocated 6s 8d a day, which amounts to more than £100 per year. 21 In spring 1643, the wage was raised to 10s a day and they were issued with back-dated warrants for the additional pay to the date of their commissions. 22 Thereafter, this was the going rate. 23 From 1649 onwards, the wage varied, possibly reflecting senior and junior status. For example, of the two physicians to the army for the invasion of Ireland,
William French was paid at the 6s 8d rate but Joseph Waterhouse at 10s per day. 24 The apothecaries, who received no daily pay in the Dutch armies, were paid 5s a day in the parliamentarian armies, rising to 6s 8s in 1647, and sometimes had two assistants at 2s 6d per day each. 25 Physicians and apothecaries were also able to claim expenses. 26 Parliamentarian surgeons were paid the same as those in the Netherlands, who could expect a wage of 25 stivers a day. 27 The military author John Cruso calculated this equated to 4s, whilst surgeons' mates received the equivalent of 2s 6d. 28 Thus, with some exceptions at the start of the war, 29 this was the pattern settled upon. 30 The same rates applied to the surgeons on the general staff. 31 Those who incurred expenses beyond usual received recompense from the public purse, whilst each regimental surgeon received money for a chest of medicaments. 32 The provision for surgeons' chests, introduced in the Dutch army by 1612, had been brought into English armies by Charles I for the expedition to the Île de Ré in 1627, though apparently he did not honour the bill. 33 However, it is well-known that army wages were far from regularly paid in the Civil Wars. 34 Thomas Trapham, surgeon to Philip Skippon's regiment in Essex's army, was forced to petition the House of Commons in October 1644 for his arrears, whilst Lord Willoughby's surgeon, Isaac Demergue, was imprisoned for debt after his arrears were unpaid. 35 The failure to pay and supply regimental medical personnel potentially had a crucial impact on their army's military capabilities. For example, throughout summer 1644, Essex's army suffered from a complete lack of supplies, despite the earl's repeated requests. 36 By the time his army reached Lostwithiel, frequent deaths hampered their efforts to hold off royalist attacks because the surgeons were 'ill stored with provisions'. 37 On 1 November, four surgeons in Essex's army were referred to the Commissioners for Martial Affairs for ignoring orders to repair to the army shortly before the second battle of Newbury 'to the great Detriment of the Service'. 38 Two weeks previously, the neglected state of Essex's surgeons had been a matter of concern and it seems that the £4 advance they had received was not enough to convince them that their past and future wages would be honoured. 39 Eric Gruber von Arni argued that the royalists' lackadaisical approach to administration engendered insufficient medical provision but this assessment was based on sparse documentation surviving from the royalist headquarters at Oxford and, as Jonathan
Worton highlighted, may not reflect the situation in the king's other armies and garrisons. 40 Recent historiography has shown that military administration in the king's camp was much more successful than previously thought, though the lack of evidence makes it impossible to tell if a uniform pattern of medical organisation and pay existed in royalist armies. 41 
II
Although Firth suggested that the wages paid to parliamentarian physicians were suitable for 'a man of some standing in his profession', he claimed that those offered to surgeons were 'too small to secure really able men'. 46 Admittedly, surgeons sometimes found their wages unsatisfactory. In October 1655, Thomas Fothergill (surgeon to the Protector's regiment of horse) claimed his wages were 'farre short of a subsistance'. 47 However, the parliamentarian surgeons' day-rate was the same as that accorded to a lieutenant of a foot regiment: an interesting comparison given that Firth concluded that 'the officers both of horse and foot were well paid'. 48 Furthermore, unlike infantry officers' wages, surgeons' wages responded to changes in the economic climate until 1658, when the Protectoral government was financially over-stretched. 49 At this time in Scotland, George Monck ordered his surgeons to be entered as privates in regimental muster rolls so that they could earn an extra 9d a day.
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Surgeons' salaries in the parliamentary armies were certainly more generous than in the navy, where a surgeon received 30s a month and his mate 20s a month. 51 These rates were raised to 50s and 30s respectively in 1653. 53 The fees agreed would vary according to the severity of the condition and the length of time over which treatment was administered. Contracts that appear lucrative at first sight often masked the fact that the surgeon might be treating the patient for several years. 54 Salaried positions were unusual and where they existed, a practitioner expected to supplement this with other commissions. 55 Surgeons stationed in garrison towns, for example, may have acquired clients from the civilian population upon whom they were billeted. As
Cook noted, the prominence of a military position provided the opportunity to build up contacts and reputation, both of which might be used to expand a surgeon's civilian practice when he left the army. 56 Anne Digby demonstrated that at least from the eighteenth century, state-salaried positions were eagerly contested, despite sometimes low wages. 57 The dangers and hardships of war may have made army positions less attractive state positions but for those prepared to brave the risk, there were rewards to be had. All this said, to suggest that meagre wages might put off able surgeons from joining Civil War armies presumes that such men would have only been attracted to the service by financial benefits. It is true that in some cases, parliament resorted to impressing surgeons and conscription does not have a reputation for obtaining skilled men. 64 However, for those who willingly volunteered, higher ideals may have overridden material concerns. Lawrence
Loe, the earl of Essex's first staff surgeon, seems to have shared his master's objectives for the parliamentarian coalition. He apparently allied himself to the Presbyterian movement in London, which looked to the earl for leadership until Essex's death in 1646. 65 Thomas
Burton, surgeon to the Southwark White Auxiliaries of the London Trained Bands, was described in 1652 by no less a man than Oliver Cromwell as 'very honest and faithfull to the interest of the Commonwealth'. 66 Preambles couched in distinctly godly language preface the wills of parliamentarian surgeons John Anthony, Jonathan Crosse, Bradbury Clarke and Henry Barnwell. 67 Perhaps more instructively, a number of former parliamentarian surgeons were practising non-conformity at the Restoration. The two Cleares were prosecuted for attending a Presbyterian conventicle at Kingston-upon-Thames in 1677 and Edward Atkinson was a close friend of the Socinian preacher John Knowles. 68 In 1665, Atkinson wrote a heartbreaking letter to Knowles following the death of his 'Deare, Deare, Deare wife' in which he took comfort in the 'great Satisfacc[i]on' she had found in attending the Independent congregation led by George Griffith in London during her last months. Cromwell sought his treatment when suffering from a bladder stone in 1656. 71 The Genovese
Ambassador, a friend of Cromwell, reported that Molins gave Cromwell a draught to relieve the pain and then turned him upside down three times in imitation of how Molins claimed the Protector had treated England. Molins refused any payment but asked for a drink, which he then used to toast King Charles.
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It was not only surgeons of whom Firth held a low opinion. He also questioned whether the physicians were sufficiently qualified because few were fellows of the College of Physicians. 73 As Table 1 shows, that much can be verified. However, Margaret Pelling has
shown that in the seventeenth century there was 'a lack of real difference in educational attainment between Fellows and a significant number of outsiders'. 74 The College's role was simply to licence practitioners of physic within a seven-mile radius of London and so prosecution of those who practised without their licence took precedence over other activities such as literary production or anatomy lectures. 75 Moreover, although the most important academic centres for medical learning were located abroad, the College limited those with qualifications from foreign universities to becoming licentiates and censored continental authors in favour of the classical greats. 76 Considering Gruber von Arni's assertion that the number of graduate physicians in England was 'abysmally low' at this time, then Tables 2 to 6 give a rough indication of the proportion of Civil War surgeons who were free of the London BarberSurgeons' Company. 84 It must be stressed that this evidence should not be used too definitively, as it is sometimes impossible to make clear identifications between a particular
Civil War surgeon and a man of the same name in the Barber-Surgeons' Company. Timothy Langley (staff surgeon to Essex's army from June 1644) had been apprenticed to Henry Boone, Woodall's pupil. 104 Several surgeons honed their skills by serving in the war against Scotland, including Loe and Langley. 105 The Civil Wars were themselves a learning experience. Henry Johnson, surgeon to the king's own troop of horse, took his apprentice
William Gill with him on campaign in the Civil Wars, whilst many of the unnamed surgeons' mates in pay warrants must also have been apprentices. 106 
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It was not just apprentices who learnt on the job. As Cook argued for the later seventeenth century, military service not only provided a training ground for medical practitioners but also reinforced the growing trend towards empirical, practical, 'clinical' medicine. 107 Military practitioners dealt with large numbers of men at once and thus had little time for the physic of learned physicians, which sought the causes of disease in the unique physiological conditions of each person's constitution. Instead, they sought specific cures for specific diseases, which led to uniformity in diagnosis and treatment. 108 That said, even the most competent practitioners could to do little in the face of the epidemics that ripped through soldiers' quarters and paralysed armies. 111 Failure to treat disease undoubtedly had a severe impact on an army's capability, though military historians must be cautious of exaggerating its effects. As Malcolm Wanklyn and Frank Jones argued, tactical contingency was also important. They pointed out that whilst the New Model was severely hit by the 'New disease' (probably typhus) during winter 1645, that Army still outnumbered their opponents by a considerable margin but it took Fairfax four months to force the surrender of the royalist army in the west and another two months to capture the major garrisons.
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No doubt some surgeons were incompetent. Firth cited the case of Mr Fish, a former surgeon's mate who had been forced to resign to avoid court martial 'for some miscarriages' 24 but was later appointed surgeon of the artillery in Scotland. Monck begged Cromwell to rescind Fish's commission, complaining that Fish was 'unfit to take such an employ upon him' because he was 'never bound prentice to the profession'. 113 Yet, Monck's letter infers that there were plenty of other competent surgeons who could have been appointed in Fish's stead. Elsewhere, Holmes backed up his claim that 'a number of chirurgeons were unqualified' with an Indemnity Committee case in which James Bowman, surgeon to the earl of Manchester, was prosecuted by Eber Birch of Beverley for using physic as well as surgery. 114 However, although surgeons were theoretically confined to performing outward manual procedures, they had long assumed certain privileges in the practice of physic. This concerned physicians, who jealously guarded their right to administer internal medicine. 115 Woodall argued that in military contexts where a physician may not be available, it was 'uncharitable to forbid an expert Surgeon at any time, or in any place, the use of the instruments and medicines which are necessary to his art, for the curing of his patients'. 116 It appears that Bowman was not so much unqualified as, like many others amongst the Indemnity papers, being prosecuted for the necessities of war.
Further investigation into the case of Edward Cooke is similarly revealing. Firth highlighted that Cooke had been accused of incompetence and neglect of his patients. 117 Cooke had served as surgeon-general to the army in Ireland but this case refers to the Flanders campaign conducted by the Protectorate in 1657-9. 118 Cooke had been sent to Dover to supervise the reception of casualties from Mardyke and Dunkirk but his efforts were hampered by the poor planning and lack of funding that surrounded the campaign.
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Complaints arose about the standard of care in Dover and Cooke was forced to answer for it.
In his defence he appended a statement signed by 31 of his patients, who testified to his personal skill and care. 120 Moreover, 40 wounded soldiers in Dover subsequently petitioned to be removed to London not due to neglect from Cooke and his army assistants, by whom they 'bin Carefully and duely dressed', but because they had been recently transferred to the care of local civilian surgeons, one of whom was 'a public Drunkard' and the other 'stricken in yeares'. 121 The Dover debacle, coupled with criticisms from Wiseman of civilian surgeons, illustrates that civilian medics were used to supplement army practitioners to spread the workload in garrison town, not, as Firth maintained, because the latter 'were not remarkably skilful'. 122 This is not to deny that parliament dispatched leading London medics when senior officers were sick or wounded, such as when Skippon was wounded at Naseby, though the importance of that victory prompted parliament to ensure that regimental medics had the resources to deliver exemplary care to all the wounded.
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IV
James Wheeler argued that prior to the Civil Wars, 'while the English were abreast of many of the tactical and technological aspects of the continental Military Revolution, they had still failed to undertake the interrelated financial and administrative changes which were essential and integral long-term parts of that process'. It was not until the Civil Wars that these changes were implemented. 124 Wheeler 
